where Soft' = ~ [(«' -e/) "-+ (e/ -e2') 2 + (e/ -e<,') 2 ]' /! theu the two methods of defining the total effective strain are entirely equivalent. The effective elastic strain and effective total strain are merely definitions and it is a matter of choice as to how it is clone. In fact, it is not even necessary to define these terms and it is noted that the author never employs them in carrying out his iterative procedure. The only basic relations involved are equations (22) and (23), the ineompressibility condition associated with the plastic deformation, and the postulate that there is a universal relationship between the effective stress and the effective plastic strain. These relations are equivalent to the ones used by Mendelson and Manson.
It further seems to the writer that it is inconsistent to use an incremental approach and, at the same time, to use the total plastic strains in the universal stress-strain law. In postulating a relationship between effective stress and effective plastic strain, the plastic-strain increments should be used.
Author's Closure
The author appreciates the additional explanation given by Messrs. Mendelson and Manson and if their discussion had ended with that explanation, it would be possible and appropriate to say that the present paper was patterned after their method. Their additional comments beginning just before equation (45), however, indicate that some differences in theory still exist between the two methods.
It is not the author's intention here to prove that one method is right and the other method is wrong, but rather to compare two possible choices in the summation of strain increments.
If the loading were such that the stress components all increased in the same proportion so that the ratios of the principal stresses remained constant, then the question of summation of strain increments would not arise. In the problem discussed in the paper, this condition is not fully realized, and the problem becomes one of trying to find the most suitable assumptions and approximations with which to proceed. One of these assumptions must deal with the manner in which the incremental strains are to be added.
The discussers say that the method used in the present paper is not consistent with incremental stress strain relations and offer equation (46) as the proper method for the summation of strain increments. The author has deliberately not used this approach because the incremental effective strain Ae0,-(", n mentioned by the discussers, in general, will not have the same direction as the previous strain ec[(", n-1 and hence the final effective strain may not describe the final geometry of the body under load.
In the author's opinion, the only reasonable and therefore preferable way to add increments of plastic strain is to make the summations in the strain components as indicated in equation (10) of the paper. In order to know the final shape of the specimen being loaded, it is essential to know the history of the strain components. This method of summation was chosen arbitrarily, but once the choice is made, then any attempt to calculate an incremental effective strain Aee;[", n must utilize these already determined increments of the plastic strain components. The author does not believe that his approach is inconsistent with incremental stress strain theories, but if it is, then perhaps it is time for someone to explore these theories at greater depth.
With regard to the calculation of \pn and <j>" the author can only say that the stress strain relation given by the discussers in equation (54) can only be compared with the stress strain relation given by the author in equation (33) if the direction of the incremental effective strain Aee;f", n coincides with that of the summation of all the previous increments of plastic effective strain. Again the criticism involves the choice of summation methods. The author prefers equation (33) over equation (54), but realizes this is a preference and not a necessity.
The author feels that the foregoing remarks have furnished a reply to most of Professor Murphy's comments. There is not as much difference between the two methods as the paper indicates, and in many respects they are the same. Due to this author's misunderstanding of and difficulty with the Mendelson and Manson method, probably not enough credit was given to them in the paper. The author hopes that this Closure will to some degree rectify that condition.
Flexure by a Concentrated Force of the Infinite Plate on a Circular Support
The paper is a fine synthesis of all the previous solutions mentioned by the authors. The writer, however, has a few questions with regard to the paper; namely: (1) Why is so much importance attached by the authors to the singularity resulting from the concentrated force at the point of its application? (2) Why is the support, which may be looked upon as a ring load under certain conditions, not discussed in connection with possible singularities along the ring?
After all, using common sense, if there is such a thing, one would expect such a state of affairs.
(3) The writer thinks that he knows what V 2 stands for, but does he? (4) Is the shorter expression for V'hv* a direct consequence of the foregoing long one? (5) What is the meaning of equation (28)?
Authors' Closure
The authors are very gratified that there has been enough interest in their paper to provoke a discussion.
Taking up the questions raised by Professor Schmidt in the same order as done by him, the authors would like to make the following comments:
1 It is quite possible that we have belabored the obvious by our frequent reference to the singularity for a concentrated force. Yet, it is an important point which has occasionally been overlooked. First, there is always the question of what is the appropriate singularity for a concentrated action, a problem which by itself may require considerable effort. 3 Moreover, whenever the singularity is known, a part of the solution can be written down immediately, and the rest of the solution restricted further through the requirement that it is in some sense regular everywhere in the region. Second, if the concentrated action is incorporated in the solution by some other means then through the explicit form of the singularity, the solution is frequently more complicated and may even be expected to be unsuitable for a numerical evaluation in certain parts of the region.
Thus, Michell's solution for the clamped circular plate is quite simple in form and can be used for the evaluation of all quantities of interest except for the moments and shearing forces at the single point (&, 0) . In contrast, Clebsch's solution incorporating the concentrated force through a discontinuity in the shearing force on the circle r = 6, which itself is represented by a divergent series, is much more complicated and leads to slowly convergent or even divergent expressions for the stress resultants.
2 The circular support's action on the plate is equivalent to a line load, and so the discontinuity in the elastic constants certainly make the deflection function singular at r = a. This is reflected in the fact that two different expressions are needed to describe the deflection function in the region 0 < r < 03 , and that the functions wi and w2 are not analytic continuations of each other across r = a, even for the uniform plate. 5 Let us consider the case of the load being inside the circular support. For a vanishing rigidity of the exterior in comparison to the rigidity of the interior, the interior part deflects as if the exterior part were absent, and w, becomes the deflection function for a simply supported plate. The exterior part, however, is forced to deflect so as to maintain continuity in the radial slope at r = a. Moreover, the radial bending moment at r = a required to deflect the exterior part causes only negligible deflections in the interior part because of the vastly different rigidities. Thus (28) constitutes the solution for the exterior part with the following boundary conditions at r = a: (a) Zero deflection, (fc) radial slope equal to that of the simply supported interior plate (Reissner's solution). A similar interpretation can be given to (38). This paper is a valuable addition to the existing literature on the analysis of stress distribution near a crack point. It is of importance in the discussion of the remaining strength of bodies containing cracks.
The Bending Stress in a Cracked
The authors are to be complimented not only for having solved a difficult crack problem, but also for indicating a possible relation between the solution of an elastically supported flat plate and a plate with initial curvature.
This information suggests possibilities for extending some of the current fracture-mechanics theories to shelllike structures.
Upon a detailed examination of the authors' results, it should be pointed out that the effect of elastic foundation does not alter the qualitative character of the ordinary bending stresses near the crack point in an unsupported plate. Specifically, the circumferential stress variation in equations (60) the problem in the intensity of the local stress field. Because of the coordinate system employed in the paper, this conclusion is not readily observable.
After lengthy manipulations, it can be shown that the local stress distribution in a cracked plate on an elastic foundation may be expressed in polar form as follows: 
where z is the thickness coordinate measured from the middle plane of the plate. The formal appearance of these equations is indeed in agreement with that derived in an earlier paper by Williams [l] 4 for a plate without elastic support. In making comparison with equations (60) through (62) of the paper, it should be noted that the angle 6, measured from the line of crack extension, is the complement of the angle ip. In addition, the real constants Ki and K2 are related to the complex constants P0 and Qo, respectively, by the following expressions Here, lit and K2 may be regarded as the crack-tip stress-intensity factors [2] for symmetric and skew-symmetric bending-stress distributions, respectively. From these definitions of K^i = 1, 2), the authors' results for the two limiting cases of interest may also be rearranged into the form previously stated, equations (4) 
m In connection with the Griffith-Irwin theory of fracture, it may be stated that the onset of rapid crack extension will correspond to reaching some critical values of the combination of K1 and Kn for a given material. Presumably, equations (4) and (5) may be employed directly in the fracture analysis of plates on elastic foundations.
